Direct correlation between expression of endogenous inducible nitric oxide synthase and regression of M5076 reticulum cell sarcoma hepatic metastases in mice treated with liposomes containing lipopeptide CGP 31362.
The purpose of this study was to determine whether the activation of inducible nitric oxide synthase (iNOS) can serve as a target for immunotherapeutic agents for treatment of murine reticulum cell sarcoma metastases. Liver metastases were established by the i.v. injection of M5076 cells into syngeneic C57BL/6 mice. Multiple systemic administrations of multilamellar vesicle-liposomes (MLV) containing the lipopeptide CGP 31362 (MLV-31362) or MLV-31362 combined with murine IFN-gamma eradicated the metastases. Tumor regression correlated with iNOS expression within the tumor lesions detected by Northern blot and immunohistochemistry techniques and with increased production of nitric oxide (NO). The administration of a specific iNOS inhibitor, NG-methyl-L-arginine, significantly decreased NO production and diminished the antitumor activities of the immunomodulators. Consistent with the regression of hepatic metastases, the combination of MLV-31362 and IFN-gamma synergistically induced iNOS gene expression, NO production, and apoptosis in the tumor cells under in vitro and in vivo conditions. The addition of NMA prevented the production of NO and apoptosis. These data imply that multiple systemic administrations of MLV-31362 plus IFN-gamma activate endogenous iNOS in sarcoma cells, which then undergo apoptosis, leading in turn to the regression of M5076 sarcoma hepatic metastases.